









































Cyswllt i'r cyhoeddiad / Link to publication
Dyfyniad o'r fersiwn a gyhoeddwyd / Citation for published version (APA):
Jelen, L. A., King, S., Mullins, P., & Stone, J. M. (2018). Beyond static measures: A review of
functional magnetic resonance spectroscopy and its potential to investigate dynamic
glutamatergic abnormalities in schizophrenia. Journal of Psychopharmacology, 32(5), 497-508.
https://doi.org/10.1177/0269881117747579
Hawliau Cyffredinol / General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or
other copyright owners and it is a condition of accessing publications that users recognise and abide by the legal
requirements associated with these rights.
            • Users may download and print one copy of any publication from the public portal for the purpose of private
study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to
the work immediately and investigate your claim.


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Stanley	et	al.	 2017	 3	T	 Healthy	(16)	 Hippocampus	
17×	30×12	mm
3
	
PRESS	
(TR=	3375ms,	TE=	23ms)	
Cognitive:	
Paired-associated	
learning	and	memory	
Block-	1-min	 Encoding:		Glu	­	5.2%	(p<0.0001)	
Retrieval:		Glu	­	4.2%	(p=0.0002)	
Table	1:	List	of	1H-fMRS	studies	and	glutamatergic	metabolite	findings,	characterised	by	key	parameters.	The	magnitude	of	glutamatergic	metabolite	changes	are	listed	
as	percentage	changes,	where	reported	in	each	study.	For	some	studies,	the	percentage	changes	were	not	clearly	described	and	as	such	are	calculated	from	the	difference	
between	active	versus	rest	conditions.		In	these	cases,	standard	deviations	are	not	reported.	Abbreviations:	ACC-	anterior	cingulate	cortex;	dACC-	dorsal	anterior	cingulate	
cortex;	OCC-	occipital	cortex;	LOC-	lateral	occipital	cortex;	MPFC-	medial	prefrontal	cortex;	TR-	repetition	time;	TE-	echo	time;	TM-	mixing	time;	Glu-	glutamate,	Gln-	
glutamine,	Glx-	glutamate+glutamine.	
